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Although humans have taken a large number of forest fire management measures, fire still plays an important role in 
forest ecosystems. Based on data of the past few decades and model simulations, it is expected that human-induced climate 
change will cause an increase of fires in boreal forests, especially an increase in frequency and intensity [5]. In addition, the 
fire season will be extended in warmer climate conditions [6]. The evidence indicates that boreal forest responds to climate 
change and that there has been a greater frequency of severe fire years in Siberia, Alaska and Canada. Although the number 
of fires in boreal forests will generally increase, there will be large differences in spatial distribution, where the fire 
frequency may not change or may even decrease in some areas [6]. It is expected that fires in boreal forests will increase by 
30% by 2030 and by 75% by the end of the century [7]. In 2069, the average annual number of fires and burned areas will 
be double the present number for the boreal forests in the Canadian Yukon District. The maximum number of fires will 
increase by 2/3, and the maximum burned areas will more than double. Compared with the period 1991-2000, the burned 
areas during 2041-2050 will double in Alaska and western Canada and will increase by 3.5 to 5.5 times by the end of this 
century [8]. Spracklen et al. [9] suggested that the average annual burned area in the western United States would increase 
by 54% in the 2050sand would increase by 78% and 175% for Pacific Northwest and Rocky Mountain forests, respectively. 
The fire regime of northeast China also showed a similar trend to the Northwest forests of the United States [10]. For south-
eastern Australia, the days with high and extreme fire danger ratings will increase by 4-25% and 15-70% in 2020 and 2050, 
respectively[11]. Carvalho et al. [12] predicted that the fires would increase by 179% and burned areas would increase by 
378% at an annual growth rate of 1.4-7.8% under the 2×CO2 scenarios in Portugal. Under the 3×CO2 scenario, the fire 
season will be prolonged, and CO2 emissions from forest fires will increase from the current 162 Tg/yr to 313 Tg/yr, of 
which approximately 86% will be from the borealand taiga forests [13]. 
There are many studies on the fire regime in northeastern China. These studies have included fires in the Heilongjiang 
Province [14, 15] and the Daxing’anling region [16-18], fire frequency in Mongolian pine (Pinussylvestris) forests based on 
tree-ring analysis [19], the spatial patterns and influencing factors of forest fires [20-22], and forest fire management policy 
and its effects on fuel and fire danger [23]. These studies have brought a basic understanding of climate, forest fire danger, 
and fire regime in Daxing’anling in the past 30-50 years [24-26]. However, these studies were based on fire statistic data 
and lacked in-depth spatial analyses of fire scars. Therefore, the present paper will analyze the spatial characteristics of the 
burned areas in 1987-2010 based on satellite remote sensing data. The results will help us understand the role of fire in the 
regional forest eco system, will further understanding of the fire regime in the region and will provide a scientific basis for 
fire management plans and implementing adaptation measures in response to climate change. 
2. Study area 
The Daxing’anling region is located within N 47°10 ~53°33 E 119°12 ~127°02  (Fig. 1). The region has an area of 
8.35 million ha, of which 6.532 million ha is forest, accounting for 4.1% of the total forest area in China and is the largest 
forest in the country. The study area is a cold temperate coniferous forest region and is part of the Eurasia boreal forest. The 
northern part is occupied by a cold temperate mountainous conifer forest (mainly Larixgmelini). In the southern part, the 
forest gradually transitions from conifer and broadleaf mixed forest to temperate hilly broad-leaved forest dominated by 
Mongolian oak (Quercusmongolica) [27]. The main tree species are larch (Larixgmelinii), Scotch pine (Pinussylvestris),  
 
Fig. 1. Study area and weather stations. 
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